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PURDUE UNIVERSITY 
Department of Botany and Plant Pathology 
West Lafayette, IN 47907 
1) Genes for resistance to Phytophthora megasperma f. sp . glycinea in PI 
273483D , PI 64747, PI 274212 , PI 82312N, and PI 340046. 
Several years ago, we identified seven plant introductions resistant to 
the 16 races of Phytophthora megasperma £. sp . glycinea Kuan and Erwin (Pmg) 
known at that time. Each of these was crossed to the eight cultivars in Table 
1 to determine how resistance was controlled. They were not crossed t o culti-
vars that contained Rps
2 
or Rps
5 
because Rps
2 
was found using root inoculation 
in a liquid culture solution, and Rps
5 
was described after this study was 
started. 
Table 1. Cultivars used in crosses and their gene(s) f or resistance and reac-
tion to physiologic r aces 1 through 9 of P. megasperma f . sp . 
glycinea 
a ~~~~- Reaction to physiologic race ~~~~~~ 
Cultivar 
Harosoy 
Mukden 
Sang a 
Wells II 
Williams 82 
PI 86972-1 
PRX27-108 
Altona 
Gene(s) 
rps 
Rps
1 
b 
Rps
1 
c 
Rps
1 
k 
Rps
1 
Rps
3 
Rps
1 
Rps
4 
Rps
6 
1 2 
s s 
R R 
R s 
R R 
R R 
R R 
R R 
R R 
R R 
resistant; S = susceptible. 
3 
s 
s 
R 
R 
R 
R 
$ 
R 
R 
4 5 6 7 8 9 
s s s s s s 
s s s s s s 
R R R R R R 
s s R R R R 
R R R R R R 
R R s s R R 
s s s s s s 
R s s s s s 
R s s s s s 
Materials and methods. F2 populations from each cross were evaluated in 
the greenhouse for their reaction to physiologic races 1, 2, 3 , 4, 5, 7, and 9. 
Race 6 was not used because it is no longer available, and r ace 8 was not used 
because it would have given t he same results as race 9. The F
3 
generation was 
tes ted to confirm the segregation ratios obtained in the F
2 
populations , but 
the data are not included here for brevity. 
Inoculum of Pmg was prepared by growing isolates of the respective races 
on oatmeal agar in petri dishes for 2- 3 wk at 22-24 C. Ten-day-old seedlings 
' 
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were inoculated in the greenhouse by the hypocotyl method, which consisted of 
inserting a 2 x 2-mm piece of mycelium into a longitudinal slit in the hypo-
cotyl and covering the wound with petrolatum to prevent desiccation of the 
inoculum and host tissue. The plants were incubated in the greenhouse at 
24-27 C. Six days after inoculation, the seedlings were classified resistant 
(no visible symptoms) or susceptible (dead). Appropriate resistant and sus-
ceptible checks were included for each race with every cross. The susceptible 
checks averaged 98 . 4% dead, whereas the resistant checks ranged from 0 for 
Mukden to 1 . 6% susceptible for Altona. Chi-square test for goodness of fit to 
hypothesized ratios were used to analyze data from F2 and F3 generations. 
( 1) PI 2734830 - Graduate student Alice Layton Hahn studied the inherit-
ance of resistance to PI 157409 and PI 2734830 for her MS thesis research. 
PI 157409 has been repor t ed (Layton et 'al. , 1984) t o have the genes Rps
1 
bRps
4
• 
The genetics of resistance in PI 2734830 was not completely determined . It 
was found to have two genes for resistance. 
the other appears t o be at the Rps
3 
locus but 
gives susceptibilit y t o races 5, 7, and 9. 
One of the genes is Rps c and 
b 1 
not Rps
3 
or Rps
3 
because it 
(2 ) PI 64747 - Graduate student L. Daniel Ploper studied the inheri tance 
of resis t ance in PI 64747 and PI 172901 . Resistance in PI 172901 was reported 
b b 
(Ploper et al. , 1985) to be controlled by the two genes Rps
1 
Rps
3 
. The seg-
regat i on of the F2 populations from the crosses of PI 64747 with the eight cul-
tivar s is summarized in Table 2 and the complete data are presented in Table 7 . 
Table 2 . The segregation of the F2 populations from crogses of PI 647fr7 with 
cultivar s containing the genes rps , Rps
1
, Rps
1 
, Rps
1
c , Rps
1 
, Rps
3
, 
Rps
1 
Rps
4
, Rps
6 
when inoculated with races 1, 2, 3 , 4 , 5 , 7 and 9 
of P . megasperma f. sp . glycinea 
PI 64747 
crossed to 
Haro soy 
Mukden 
Sanga 
Wells II 
Williams 82 
PI 86972- 1 
PRX- 27-1 08 
Altona 
Gene(s ) 
rps 
Rps
1 
b 
Rps
1 
c 
Rps
1 
k 
Rps
1 
Rps
3 
Rps
1 
Rps
4 
Rps
6 
a ~~~~ Reaction to physiologic race ~~~~~ 
1 
15:1 
R 
R 
R 
R 
R 
R 
63: 1 
2 3 4 5 7 
15 : 1 
R 
15:1 
R 
R 
R 
R 
63:1 
15 : 1 
15: 1 
R 
R 
R 
R 
63:1 
63:1 
3 : 1 
3: 1 
15:1 
3:1 
15 : 1 
R 
15 : 1 
15 : 1 
3 : 1 
3:1 
15:1 
3 : 1 
15: 1 
R 
3 : 1 
3: l 
3: 1 
3: 1 
R 
R 
R 
3 : l 
3 : l 
3 : 1 
9 
15: 1 
15 : 1 
R 
R 
R 
R 
15: 1 
15:1 
aSegregating resistant: susceptible; R = uniformly resistant . 
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The cross with Harosoy (rps) indicated that there were two genes for 
resistance to races l , 2 , 3 , and 9; and one gene for resistance to races 4 , 5, 
and 7. Crosses with Mukden, Sanga , Wells II, and Williams 82 indicated that 
c one of the genes was at the Rps
1 
locus and was probably Rps
1 
. The cross with 
PI 86972-1 (Rps
3
) indicated that the other gene was at the Rps3 locus and 
was probably Rps
3
. Furthermore, the F2 population from the cross of PI 64747 
with PI 172901 (Rps
1
bRps
3
b), Table 3, was uniformly resistant to the seven 
races as expected if PI 64747 has the gene Rps
1
c which gives resistance to 
races 1, 2 , 3 , 7, and 9 , and susceptibility to races 4 and 5; and the gene 
b Rps
3 
which is allelic to Rps
3 
but gives susceptibility to race 7. 
Table 3 . The segregation of the F populations from crosses of selected plant 
introductions when inoculated with races 1, 2, 3, 4, 5, 7, and 9 and 
P. megasperma f. sp . glycinea 
Reaction to physiologic race 
Cross Genes 1 2 3 4 5 7 9 
PI 64747 Rps 1 ~ps3 
x 
b b 
R R R R R R R 
PI 172901 Rps
1 
Rps
3 ________ b ___ __________________________ _ 
PI 157404 Rps1 Rps4 
x b 
PI 274212 Rps1 Rps4 
Pl 64747 
x 
PI 274212 
Rps1 ~ps3 
b Rps
1 
Rps
4 
R R R 
R 63:1 R 
R R R R 
63:1 15:1 R R 
________ b _____________ _ ___ ____ ______ _ _ _ 
Pl 274212 Rps1 Rps4 
x b b R 15: 1 R R R R R 
Pl 172901 Rps1 Rps3 ------ ----- ---------------------------
PI 64747 Rps
1 
~ps3 
x 
Pl 82312N b Rps
3 
Rps
5 
R R R R R 15 : 1 R 
___ _ ____ b _______________ ___ ___________ _ 
Pl 274212 Rps] Rps4 
x 255:1 63 : 1 255 : 1 255 : 1 63 : 1 15 :1 63:1 
x Rps1 ~ps4 255 : l* 63: 1 255:1* 255 :1 63 : 1 15:1 63 : 1 PI 157409 
*Were uniformly resis tant probably because of small number of plants. 
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(3) PI 274212 - The segregation ratios of the F2 populations from crosses 
of PI 274212 with each of the eight cultivars when inoculated with races 1, 
2, 3, 4, 5, 7, and 9 of Pmg are presented in Table 4 and the complete data in 
Table 8. 
Table 4. The segregation of the F2 populations from cro~ses of PI 274~12 with 
cultivars containing the genes rps, Rps1 , Rps1 , Rps1c, Rps , Rps3
, 
Rps1 Rps4 , Rps6 
when inoculated with races 1, 2, 3, 4, 5, 7~ and 9 
of P . megasperma f. sp. glycinea 
PI 274212 Reaction to physiologic race 
crossed to Gene(s) 1 2 3 4 5 7 9 
Harosoy rps 15:1 3: 1 15: 1 15:1 3:1 3:1 3: 1 
Mukden Rps
1 
R 15:1 15:1 15:1 3:1 3:1 
Sanga b R 3:1 R R R Rps
1 
R R 
Wells II c R 15:1 R 15:1 3 : 1 R R Rps
1 
Williams 82 k R 15: 1 R R R R R Rps
1 
PI 85972-1 Rps
3 
63:1 15 : 1 63:1 63: 1 15: 1 3: 1 15:1 
PRX27-108 Rps
1 
Rps
4 
R R R R 3:1 3:1 3:1 
Altona Rps
6 
63:1 15:1 63:1 63:1 3:1 3: 1 3: 1 
The cross with Harosoy indicated two genes for resistance in PI 274212 
to races 1, 3, and 4; and one gene for resistance to races 2, 5, 7, and 9. The 
crosses with Mukden, Sanga, Wells II, and Williams 82 indicated that one of the 
genes was at the Rps
1 
locus but was not effective against race 2 and was prob-
b ably Rps
1 
. The other gene gave resistance to races 1, 2 , 3, and 4, and suscep-
tibility to races 5, 7, and 9. The cross with PRX27-108 suggested that this 
gene was at the Rps4 
locus and gave the same reactions as Rps4 
to the races 
b used . The genotype of PI 274212 appears to be '?ps1 Rps 4 , the same as reported 
for PI 15 7409. The F2 population from the cross of PI 274212 x PI 157409 was 
uniformly resistant when inoculated with the seven races (Table 3) , indicat-
ing that they have the same genotype . Also, the F2 populations of PI 274212 
b b crossed with PI 64747 (Rps
1 
Rps
3 
), Table 3, segregated in the ratios expected 
i f PI 274212 had the two genes Rps
1
b, which gives resistance t o races 1, 3 , 4 , 
5, 7, and 9; and Rps
4
, which gives re:3istance to races 1, 2, 3, and 4. 
(4) PI 82312N - The segregation of the F2 populations from the crosses of 
PI 82312N with the eight cultivars is sunnnarized in Table 5 and the complete 
' 
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dat a are presente d i n Table 9. The c ross with Ha r osoy (rps ) i nd i cated two 
genes fo r r esistance t o r aces 1 , 2 , 3 , 4 , 5 , and 9 ; and one gene for r esis-
t ance t o r ace 7 . The crosses wi th Mukden , Sanga , Wells II, and Williams 82 
i ndicated t hat neither gene was at the Rps
1 
locus. The F2 population from the 
c r oss with PI 86972-1 (Rps
3
) was resistant to races 1 , 2, 3 , 4 , 5 , and 9 , 
whi ch s ugges t ed that Rps
3 
from PI 86972-1 was allelic to one of the genes in 
PI 82312N . The segregation in the F2 populations from all crosses inoculated 
with races 5 , 7, and 9 indi cated that one of the genes gave resistance to 
races 1, 2 , 3 , 4 , 5 , 7, and 9, whereas the other gene gave resistance to races 
1, 2, 3 , 4, 5 , and 9. Since one of the genes is at t he Rps
3 
locus, it could 
b . h b If . . b h h ld d . . e eit e r Rps
3 
or Rps
3 
. it 1s Rps
3 
, t e ot er gene wou con 1t1on re-
sistance to races 1, 2, 3, 4, 5, and 9, and susceptibility to race 7. Rps
5 
would satisfy this requirement. However, if the gene at the Rps
3 
locus is 
Rps
3
, then the other gene must give resistance to race 7 and could not be 
Rps
5
. The data do not discriminate these two possibilities. However , the F2 
population from the cross of PI 172901 (Rps
1
bRps
3
b) with PI 82312N (Table 3) 
was uniformly r esis t ant to race 7, indicating that the gene at the Rps
3 
locus 
in PI 823 12N is Rps
3
b . The o t her gene is probably Rps
5
. Crosses of PI 82312N 
wi t h PI 64747 (Rps
1
cRps
3
) and PI 157409 (Rps
1
bRps
4
), Table 3, give additional 
evidence . F3 lines resistant to races 1, 2, 3, 4, 5 , and 9 , and either resis-
tant or susceptible to r ace 7 were selected from the cross of PI 82312N with 
Harosoy to determine if they actually contain Rps
3
b and Rps
5
, respectively . 
Table 5 . 
PI 82312N 
crossed t o 
Ha r o soy 
Mukden 
Sanga 
Wells II 
The segregation of the F2 population from crosges of PI 
c ultivars con taining the genes rps , Rps , Rps
1 
, Rps c , 
Rps1 Rps4
, and Rps
6 
when inoculated witfi races 1, 2 ,
1
3 , 
and 9 of P . megasperma f . sp. glycinea 
Reaction t o physio l ogi c r ace 
Gene (s ) 1 2 3 4 5 
rps 15 : 1 15: 1 15 :1 15 : 1 15 : 1 
Rps
1 
63 : 1 63 : 1 15 : 1 15 : 1 15: 1 
b 63 :1 15 : l 63 : 1 63 : 1 63 : 1 Rps
1 
Rps
1 
c 63 : 1 63 : 1 63 : 1 15 : 1 15 : 1 
Williams 82 k Rps
1
_ 63 : 1 63 : 1 63 : 1 63 : 1 63 : 1 
PI 8697 2-1 Rps
3 
R R R R R 
PRX27- 108 Rps1 Rps4 255 :1 255:1 63 : 1 63 : 1 15 : l 
Al t ona Rps
6 
63 : 1 63 : 1 63 :1 63: 1 15 : l 
823 l aN with 
Rps
1 
, Rps
3
, 
4 , 5 , 7, 
7 9 
3 : 1 15 :1 
3 : 1 15 : 1 
15 : l 63 : 1 
15 : 1 63 : 1 
15 :1 63 : 1 
3 : 1 R 
3 : 1 15 : 1 
3 : 1 15: 1 
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(5) PI 340046 - The segregation ratios from the F2 populations from the 
crosses of PI 340046 with the eight cultivars are swmnarized in Table 6 and 
the complete data are presented in Table 10 . F2 population from the cross 
with Harosoy (rps) indicates that there are two genes for resistance in PI 
340046 to races 1, 2 , 3, and 4, but only one gene for resistance to races 5, 
7, and 9 . Crosses with Mukden, Sanga , Wells II, and Williams 82 indicated 
that one of the genes was at the Rps
1 
locus and was probably 
with PI 86972-1 indicated that the other gene is a t the Rps
3 
Rps
3 
because it is not effective agains t races 5 and 9. The 
k 
Rps1 
The cross 
locus but is not 
c new symbol rps 
3 
is proposed for this gene which gives resistance to races 1, 2 , 3, and 4 , and 
susceptibility to races 5 , 7 , and 9 . Rps
3
c can be distinguished from Rps
1
b , 
c k 
Rps
1 
, Rps
1 
, Rps
3
, and Rps
5 
because it gives resistance to race 12 , and from 
Rps
6 
by its res i s tance t o race 13 . It cannot readily be distinguished from 
Rps
4 
excep t by s tudying the progeny from crosses between cultivars containing 
c 
Rps
3 
and Rps
4
. 
Table 6 . The segregation of the F2 populations from cro~ses of PI 340~46 with 
cultivars con t aining the genes rps , Rpst , Rps1 , Rps1 c , Rps~ , Rps 3 , 
Rps
1 
Rps
4
, and Rps
6 
when inoculated wit races 1, 2 , 3, 4 , , 7 , 
and 9 of P. megasperma f . sp . glycinea 
PI 340046 
Reaction to physiologic race 
crossed to Gene(s) 1 2 3 4 5 7 9 
Harosoy rps 15 : 1 15: 1 15: 1 15: 1 3 : 1 3 : 1 3 : 1 
Mukden Rps1 R R 
15 : 1 15 : 1 3 : 1 3:1 3:1 
Sang a 
b R 15 : 1 R R R R R Rps
1 
Wells II c R R R 15: 1 3: 1 R R Rps
1 
Williams 82 k R R R R R R R Rps
1 
PI 86972-1 Rps
3 
R R R R 15 : l 3 : 1 3 : 1 
PRX27-108 Rps
1 
Rps
4 
R R 63 : 1 63 : 1 3 : l 3: 1 3 : 1 
Altona Rps
6 
63: 1 63:1 63 : 1 63 :1 3:1 3 :1 3 : 1 
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Table 7. Segregation of F2 populations from crosses of PI 64747 with Harosoy , Mukden , Sanga, Wells II , Williams 82, PI 86972- 1 , and PRX27-108 to 
seven physiologic races of P . megasperma f. Sp . glycinea 
Number of Plantsa 
Parentage & Race Total Res Susc Ratio b x2 p gene 
Pl 64747 X l 212 201 11 15: 1 0.4075 o. 70- 0. 50 
2 236 222 14 15:1 0 . 0406 0.90- 0 . 80 
Harosoy (rps) 3 248 232 16 15: 1 o. 0172 0 . 90- 0 . 80 
4 239 174 65 3: l 0 . 6150 0 . 50- 0.30 
5 262 188 74 3: 1 1. 4707 0 . 30- 0.20 
7 208 155 53 3:1 0.0256 0 . 90- 0 . 80 
9 205 194 11 15: 1 0.2734 0 . 70- 0. 50 
Mukden (Rps 
1
) x 1 204 204 0 R 
2 205 205 0 R 
Pl 64747 3 231 221 10 15: 1 1.4548 0. 30-0. 20 
4 225 173 52 3: 1 0 . 4281 0. 70- 0. 50 
5 228 177 51 3: 1 0.8421 0 . 50- 0.30 
7 170 137 33 3: 1 2 . 8313 0.10- 0.05 
9 167 155 12 15:1 0 . 2495 0.70- 0.50 
PI 64747 X 1 246 246 0 R 
b 2 248 227 21 15: 1 2.0817 0 . 20-0.10 Sanga (Rps
1 
) 3 257 257 0 R 
4 262 252 10 15: 1 2. 6473 0 . 20- 0 . 10 
5 247 228 19 15: 1 0.8769 0 . 50- 0. 30 
7 206 206 0 R 
9 188 188 0 R 
PI 64747 X 1 221 221 0 R 
2 228 228 0 R 
Wells II c 3 245 245 (Rps l ) 0 R 
4 251 185 66 3: 1 0 . 2244 0. 70- 0 . 50 
5 261 188 73 3: 1 1. 227 3 0.30- 0 . 20 
7 205 205 0 R 
9 196 196 0 R 
Williams 82 k (Rps l ) X 1 210 210 0 R 
2 212 212 0 R 
PI 64747 3 195 195 0 R 
4 207 193 14 15 : 1 0 . 0930 0.90- 0 . 80 
5 199 187 12 15: 1 0.0164 0 . 90- 0.80 
7 221 221 0 R 
9 235 235 0 R 
PI 64747 x 1 189 189 0 R 
2 211 211 0 R 
PI 86972- 1 (Rps) 3 254 254 0 R 
4 210 210 0 R 
5 235 235 0 R 
7 172 140 32 3 : 1 3.7519 o. 10- 0 . 05 
9 186 186 0 R 
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Table 7. Continued 
Number of Plantsa 
Parentage & gene Race Total Res Susc R . b atio x2 p 
PI 64747 X 1 249 249 0 R 
2 236 236 0 R 
PRX27-1 08 (Rps
1
Rps
4
) 3 217 215 2 63: 1 0 . 5794 0.50-0.30 
4 181 169 12 15:1 0.0445 0 . 90- 0 . 80 
5 243 185 58 3:1 0.1659 o. 70-0 . 50 
7 190 139 51 3: 1 0 . 3438 o. 70-0 . 50 
9 187 178 9 15:1 0. 6591 0.50-0.30 
PI 64747 X 1 163 162 1 63 : 1 0 . 9544 0 . 50-0. 30 
2 158 157 1 63:1 0.8876 0.50-0.30 
Altona (Rps
6
) 3 169 167 2 63 :1 0. 15 78 0.70-0.50 
4 167 153 14 15:1 1. 2970 0. 30-0. 20 
5 174 120 54 3 :1 3.3793 0.10-0.05 
7 162 113 49 3 :1 2. 3786 0 . 20-0.10 
9 171 159 12 15:1 0.1719 0 . 70-0 . 50 
a Abbreviations: Res = res is tan t, Susc = susceptible . 
bR . atio: Resistant:susceptible, R = resistant. 
Table 8. Segregation of F2 populations from crosses of PI 274212 with Harosoy, 
Mukden, Sanga, Wells II , Williams 82 , PI 86972-1, and PRX27-1 08 to 
seven physiologic races of P. megasperma f . sp . glycinea 
Number of Plantsa 
Parentage & gene Race Total Res Susc Ratio b x2 p 
PI 274212 x 1 253 231 22 15:1 2. 5826 o. 20-0.10 
2 273 212 61 3: 1 1. 0268 0. 30- 0 . 20 
Harosoy (rps) 3 207 195 12 15:1 0.0724 0.80-0. 70 
4 266 246 20 15: 1 0.7308 0.50-0.30 
5 263 194 69 3: 1 0.2141 0 . 70- 0.50 
7 261 194 67 3: 1 0.0625 0 .90-0. 80 
9 242 190 52 3:1 1. 5922 o. 30-0. 20 
Mukden (Rps
1
) x 1 235 235 0 R 
2 197 182 15 15: 1 0.6257 0 . 50-0. 30 
PI 274212 3 132 121 11 15 : 1 o. 9777 0 . 50-0 .30 
4 149 144 5 15 : 1 2 . 1302 o. 20-0 . 10 
5 87 59 29 3 : 1 3 . 0038 0.10-0.05 
7 230 175 55 3: 1 0 . 1449 0. 80-0.70 
9 
127 
Ta ble 8 . Continued 
Number of plants rt 
Parentage and gene Race Total Res Susc R . b atio x2 p 
PI 274212 X 1 168 168 0 R 
2 156 127 29 3 : 1 3 . 4188 0.10- 0.05 
b 3 125 125 0 R Sanga (Rps
1 
) 
4 156 156 0 R 
5 183 183 0 R 
7 186 186 0 R 
9 161 161 0 R 
PI 274121 X 1 254 254 0 R 
2 249 229 20 15: 1 1. 3496 0 . 30- 0. 20 c 3 215 215 0 R Wells II (Rps 1 
) 
4 270 254 16 15: 1 0.0483 0.90- 0 . 80 
5 238 169 69 3: 1 2.0224 0 . 20- 0 . 10 
7 250 250 0 R 
9 210 210 0 R 
PI 274212 X 1 257 257 0 R 
Williams 82 (Rps
1
k) 
2 261 241 20 15: 1 0.8891 0. 50- 0 . 30 
3 119 119 0 R 
4 253 253 0 R 
5 186 186 0 R 
7 213 213 0 R 
9 184 184 0 R 
PI 274212 X 1 273 271 2 63: 1 1. 2224 0.30- 0 . 20 
2 273 249 24 15: 1 3 . 0087 0 . 10-0. 05 
PI 86972-1 (Rps
3
) 3 166 165 1 63 : 1 0 . 9948 0 . 50- 0 . 30 
4 215 211 4 63:1 0. 1241 0 . 80- 0. 70 
5 193 176 17 15: 1 2. 1557 0 . 20- 0 . 10 
7 230 180 50 3: 1 1. 3043 0 . 30- 0. 20 
9 187 170 17 15: 1 2 . 5757 0 . 20- 0.10 
PI 274212 X 1 244 244 0 R 
2 255 255 0 R 
PRX27- 108 (Rps
1
Rps
4
) 3 149 148 1 R 
4 227 227 0 R 
5 186 132 54 3:1 1. 6129 0. 30- 0. 20 
7 274 199 75 3 : 1 0 . 8223 0 . 50- 0 . 30 
9 180 131 49 3 : 1 0 . 4740 0. 50- 0 . 30 
PI 274212 X 1 159 157 2 63 : 1 0.0959 0. 80- 0. 70 
2 149 137 12 15:1 0.8273 0.50- 0.30 
Altona (Rps6) 3 126 125 1 63: 1 0.5000 0 . 50- 0 . 30 
4 141 137 4 63 : 1 1. 4911 0 . 30- 0 . 20 
5 162 132 30 3: 1 3 . 6147 0 . 10- 0 . 05 
7 167 136 31 3 : 1 3.6906 o. 10- 0. 05 
9 154 125 29 3: 1 3 . 1255 0 .10- 0.05 
aAbbreviations : Res = resistant , Susc = s usceptible . 
b 
Ratio = resistant : susceptible , R =resistant . 
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Table 9. Segregation of F2 populations from crosses of PI 82312N with Harosoy , Mukden, Sanga, Wells II, Williams 82, PI 86972-1, PRX27-108, and 
Altona to seven physiologic races of P. megasperma f. sp . glycinea 
Number of Elants a 
Parentage and gene Race Total Res Susc Ratio b x2 p 
PI 8231 2N 1 266 254 12 15: 1 1. 37 24 0.30-0.20 
2 269 251 18 15: 1 0 . 0894 o. 80- 0. 70 
X Harosoy (rps) 3 191 173 18 15 : 1 3.2841 0.10-0 . 05 
4 265 244 21 15:1 1. 2681 0 . 30- 0.20 
5 178 169 9 15: 1 0.4329 0 . 70-0. 50 
7 267 203 64 3 : 1 0.1510 0. 70- 0. 50 
9 257 234 23 15 : 1 3.1961 o. 10-0. 05 
PI 82312N 1 272 266 6 63:1 0.7320 0 . 50- 0 . 30 
2 276 272 4 63 : 1 0.0230 0 . 90-0 .80 
X Mukden (Rps 
1
) 3 211 193 18 15:1 1. 87 33 0.20- 0.10 
4 234 221 13 15: 1 o. 1925 o. 70-0 . 50 
5 204 190 14 15: 1 0 . 1307 0. 80- 0 . 70 
7 235 165 70 3: 1 2.8723 0 . 10- 0. 05 
9 255 240 15 15 : 1 0.0588 0.90- 0 . 80 
PI 82312N 1 265 256 8 63:1 3 . 6839 0.10-0 . 05 
(Rpslb) 
2 252 230 22 15:1 2.6455 0.20-0 .10 
X Sanga 3 91 86 3 63 : 1 1 . 8505 0 . 20-0 . 10 
4 246 244 2 63 : 1 0.8984 0.50- 0.30 
5 238 233 5 63:1 0.4484 o. 70-0.50 
7 215 201 14 15:1 0.0251 0. 90-0 . 80 
9 235 232 3 63:1 0. 1248 0.80-0 . 70 
PI 82312N 1 238 236 2 63 : 1 0.8069 0. 50-0. 30 
2 246 242 4 63 : 1 0.0064 0.95- 0.90 
X Wells II c 3 148 147 1 63 : 1 o. 7567 0.50- 0.30 (Rps1 ) 
4 248 232 16 15 : 1 0 . 0172 0 . 90- 0.80 
5 231 216 15 15:1 0 . 0233 0 . 90- 0. 80 
7 252 236 16 15 : 1 0 . 0042 0 . 95- 0. 90 
9 203 201 2 63:1 0.4398 0 . 70-0 . 50 
Williams 82 k 1 255 250 5 63:1 0.2629 0 . 70- 0 . 50 (Rps l ) 
2 243 236 7 63:1 2. 7451 0.1 0-0 . 05 
X PI 82312N 3 217 215 2 63:1 0 . 5794 0. 50- 0 . 30 
4 253 251 2 63:1 0.9802 0.50- 0 . 30 
5 237 231 6 63: 1 1. 4472 0. 30-0 . 20 
7 239 225 14 15: 1 0.0627 0. 90-0 . 80 
9 211 206 5 63:1 0.8937 0 . 50-0. 30 
PI 82312N 1 268 268 0 R 
2 263 263 0 R 
X PI 86972- 1 (Rps 3 ) 3 270 266 0 R 
4 270 270 0 R 
5 256 256 0 R 
7 242 185 57 3 : 1 0 . 2699 0 . 70- 0 . 50 
9 266 266 0 R 
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Table 9 . Continued 
Number of .elants 
a 
Parentage and gene Race Total Res Susc Ratio 
b x2 p 
PI 82312N x 1 262 260 2 255 : 1 0 . 9354 0 .50- 0 . 30 
2 245 244 1 255:1 0 . 0019 0.98- 0.95 
PRX27- 108 (Rps 
1
Rps 
4
) 3 214 209 5 63:1 0 . 8334 0. 50- 0 . 30 
4 269 266 3 63: 1 0.3498 0. 70- 0. 50 
5 201 183 18 15:1 2.5104 o. 20- 0 . 10 
7 264 188 76 3: 1 2 . 0202 o. 20- 0 . 10 
9 251 239 12 15: 1 0 . 9245 0 . 50- 0. 30 
PI 82312N 1 151 148 3 63 : 1 0 . 1767 0. 70- 0 . 50 
2 138 136 2 63 : 1 o. 0115 0. 95- 0 . 90 
X Altona (Rps
6
) 3 128 127 1 63:1 0. 5079 0.50- 0. 30 
4 128 127 1 63:1 0. 5079 0. 50- 0.30 
5 155 150 5 15:1 2. 4193 o. 20-0 . 10 
7 125 100 25 3:1 1. 6666 0.20- 0 . 10 
9 135 126 9 15:1 0 . 0400 0.90- 0 . 80 
a Abbreviations: Res = resistant, Susc susceptible. 
bR . . atio = resistant to susceptible , R = resistant. 
Table 10 . Segregation of the F2 populations from crosses of PI 340046 with 
Harosoy, Mukden, Sanga, Wells II , Williams 82, PI 86972- 1, PRX27-
108, and Altona to seven physiologic races of P. megasper ma f . sp. 
glycinea 
Number of :elants 
a 
Parentage and Race Total Res Susc Ratio b x2 p gene 
PI 340046 x 1 257 242 15 15: 1 0.0749 0.80- 0. 70 
2 248 239 9 15: 1 2.9075 0.10- 0. 05 
Haro soy (rps) 3 229 219 10 15 : 1 1. 3860 0.30- 0 . 20 
4 256 245 11 15 : 1 1.6666 o. 30- 0. 10 
5 179 156 23 3: 1 14 . 0949 >0 . 01 
7 266 208 58 3: 1 1.4486 0 . 30- 0 . 20 
9 215 168 47 3: 1 1.1302 0 . 30- 0 . 20 
Mukden (Rps 
1
) x 1 268 268 0 R 
2 269 269 0 R 
PI 340046 3 219 206 13 15: 1 0 . 0368 0 . 90- 0.80 
4 264 248 16 15: 1 0 . 0161 0 . 90-0 .80 
5 161 129 32 3: 1 2 . 2546 0.20- 0.10 
7 271 210 61 3:1 0. 8966 0.50- 0 . 30 
9 256 198 58 3: 1 0 . 7500 o. 50- 0. 30 
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Table 10 . Continued 
Number of elants a 
Parentage and gene Race Total Res Susc R . b at10 x2 p 
PI 340046 X 1 263 263 0 R 
Sanga (Rps
1
b) 
2 224 216 8 15: 1 2.7428 o. 10-0. 05 
3 63 63 0 R 
4 232 232 0 R 
5 89 89 0 R 
7 222 222 0 R 
9 89 89 0 R 
PI 340046 X 1 203 203 0 R 
2 138 138 0 R 
Wells II (Rps1c) 3 267 267 0 R 
4 235 219 16 15:1 0 . 1251 0.80- 0 . 70 
5 199 173 26 3:1 15 . 1172 >0 . 01 
7 239 239 0 R 
9 236 236 0 R 
Williams 82 (Rps lk) 1 261 261 0 R 
2 258 258 0 R 
X PI 340046 3 200 200 0 R 
4 273 273 0 R 
5 207 207 0 R 
7 249 249 0 R 
9 244 244 0 R 
PI 340046 x 1 259 259 0 R 
2 276 276 0 R 
PI 86972-1 (Rps 3
) 3 74 73 1 R 
4 218 218 0 R 
5 112 106 6 15:1 0.1523 0. 70-0 . 50 
7 234 178 56 3:1 0 . 1424 0 . 80-0 . 70 
9 107 103 4 15:1 1.1520 0 . 30- 0. 20 
PI 340046 X 1 246 269 0 R 
2 273 273 0 R 
PRX27-108 (Rps1Rps4 ) 3 208 206 2 63:1 0 . 4931 o. 50- 0. 30 
4 260 255 5 63:1 0.2198 o. 70-0 . 50 
5 186 158 28 3:1 9 . 8136 >0.01 
7 262 203 59 3: 1 0 . 8600 0.50-0.30 
9 252 198 54 3:1 1. 7142 o. 20-0.10 
PI 340046 X 1 237 234 3 63 : 1 0.1356 0 . 80-0 . 20 
2 235 229 6 63:1 1. 4996 0 . 30-0 . 20 
Altona (Rps6 ) 3 189 188 1 63 : 1 1.3122 0 . 30- 0. 20 
4 217 215 2 3: 1 0.5794 0.50- 0 . 30 
5 219 172 47 3: 1 1. 4267 o. 30- 0 . 20 
7 233 171 62 3:1 0.3218 0 . 70- 0 . 50 
9 122 98 24 3:1 1 . 8469 0 . 20- 0.10 
a Abbreviations: Res = resistant, Susc = susceptible . 
bR · . 0 bl at10 = res1stant:suscept1 e, R = resistant . 
131 
References 
Layton, A. C., K. L . Athow and F. A. Laviolette. 1984. Inheritance of resis-
tance to Phytophthora megasperma f . sp . glycinea in a soybean plant intro-
duction . Plant Dis. 68:1080-1083. 
Ploper, L. D., K. L. Athow and F. A. Laviolette . 1985. A new allele at the 
Rps
3 
locus for r esistance to Phytophthora megasperma f . sp . glycinea in 
soybean . Phytopathology 75:690-694. 
Kirk L. Athow 
Francis A. Laviolette 
Alice C. Layton Hahn 
L. Daniel Ploper 
